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Clinical Implications
• Among immigrants, risk for developing mood disorders, anxiety disorders, or SUDs varies with age of arrival.
• Immigrants who arrive in Canada prior to the age of 6 years, are at highest risk for developing a mood disorder, an anxiety disorder, or an SUD.
• There may be critical age-related periods where targeted prevention initiatives for young immigrant children and adolescents are warranted.
Limitations
• Secondary data analysis limited the measures specific to the migration and resettlement experiences, and potential inferences which could be examined.
• Cross-sectional study design places strict limits on causal inferences.
C anada is a nation with a long history of immigration.
According to the 2006 Canadian Census, 23.9% of people aged 15 years and older reported being born outside of Canada. 1 The process of immigration and resettlement has been associated with increased risk of numerous adverse experiences, including economic hardship, lower educational achievement, 2 and declines in health over time. 3 Risk for common psychiatric disorders among immigrants has been conceptualized using 3 main models. The first suggests that immigrants are at higher risk for psychiatric disorders, given the significant stress and hardships associated with the migration and resettlement process. 4 However, evidence to support this hypothesis in relation to mood and anxiety disorders is equivocal. [5] [6] [7] In Australia and North America, the evidence generally supports a pattern of findings referred to as the healthy immigrant paradox [8] [9] [10] : immigrants report lower rates of psychiatric disorder in comparison with nonimmigrants, despite greater economic and social hardship. 8, 9 This is the second model, which is also supported by evidence arising from the CCHS 1.2. Immigrants to Canada reported a lower 12-month prevalence of psychiatric disorders, when compared with nonimmigrants. 11, 12 However, risk for MDD and alcohol dependence among immigrants increased as the duration of residence increased, thereby resembling rates of nonimmigrant Canadians. 12 This pattern of findings supports the third model, also known as the transitional effect. It suggests that any health advantage evident among immigrants decreases as their duration of residence in their new country increases. 4, 13 Risk for psychiatric disorder among immigrants is most likely multi-faceted and dynamic in nature. Previous literature has identified risk factors occurring at the individual level (for example, age at arrival, socioeconomic factors, English or French proficiency, sex, age, household size, or region of origin), on an intermediate level (for example, family and social support networks, ability to adapt to a new culture, or neighbourhood concentration of immigrants), and on a broader systems level (for example, economic obstacles, access to health care, or discrimination). 2, 4, 14 Therefore, risk for psychiatric disorder among immigrants may be best conceptualized in terms of multi-level influences where there is significant overlap and interaction.
The impact of age at immigration and risk for psychiatric disorders, including mood and anxiety disorders, and SUDs, has been examined in several large communitybased, cross-sectional surveys in the United States. Using data from the National Comorbidity Survey-Replication, an early age of immigration (prior to age 13 years) as well as longer duration in the United States were both found to be independently associated with an increased risk of psychiatric disorder, 9 with no variation among racial or ethnic groups. These findings were supported by an analysis of the National Latino and Asian American Study, which found that migrants arriving at the age of 6 years or younger had higher rates for all psychiatric disorders as compared with those arriving after age 6 years. 15 Results from the National Epidemiologic Study of Alcohol and Related Conditions revealed that risk for mood and anxiety disorders varied significantly across ancestral origin groups, and that people from Mexico, Eastern Europe, Africa, or the Caribbean who arrived in the United States at age 13 years or older had a significantly lower risk of developing a mood or anxiety disorder than both those who immigrated at age 12 or younger or US natives. 8 Many researchers have posited mechanisms that may explain the increased risk for psychiatric disorder among immigrants arriving at a younger age. Acculturation-the process whereby immigrants adopt some of the norms and behaviours of the host country and end up losing some of their culturally defined lifestyle-represents one such mechanism. 15, 16 As such, people arriving in Canada at a young age may be more likely to resemble Canadians in terms of risk for psychiatric disorders, as a function of acculturative processes. A longer duration of residence in Canada may also be an important factor in determining risk for mental health problems. In a Canadian study 3 using data from the LSIC, a large cohort of Canadian immigrants (n = 7720) were assessed at 3 time points over a period of 4 years. Immigrants reported declines in their mental health from the first to the final assessment. Further, being a visible minority, having experienced discrimination, and having a lower household income were also predictors of a deterioration in mental health, 3 indicating strong influence of social and cultural factors on mental status. 17 Alegria et al 15 have theorized that young immigrants may be at higher risk of experiencing peer rejection, which induces loneliness and isolation. These feelings may be further compounded by familial pressures to uphold their cultural values and norms at home and peer pressure to socialize into their new American (or Canadian) culture at school. 15, 18 Because people who arrive at later ages (over 18 years), have likely developed more stable identities, they may be less susceptible to these types of influences. Beiser 19 has suggested that the health status of immigrants is an outcome of interacting processes, including genetic and premigration factors, postmigration factors, and individual and social resources. These factors may vary from country to country and group to group. 17 While comparisons between immigrants and nonimmigrants in rates of psychiatric disorders have already been conducted in Canada, factors that influence the likelihood of disorder within the immigrant population have not been fully examined. Our study sought to examine the association between age at immigration to Canada and risk for mood and anxiety disorders, and SUDs. Our study also takes into account known social and demographic determinants of psychiatric disorder, including sex, household income, age, marital status, and level of education, 20,21 as well as mental health risk factors specific to migrant populations, such as region of origin, white compared with nonwhite, and duration of residence. 11, 12, 22, 23 A further examination of individual-level factors contributing to increased risk for psychiatric disorders among immigrants may help inform the development of targeted prevention and intervention programs, which could be implemented at critical time periods in the lives of immigrants.
Methods
Study Design
Data comes from the CCHS 1.2, a large-scale, crosssectional, population-based survey conducted in 2002, designed to provide information concerning mental health issues in Canada. The main objectives of our survey were to determine the prevalence and associated burden of selected mental disorders; to examine links between mental health and several key correlates; to examine the use of and need for mental health services; and to assess the disability associated with mental health difficulties. 24 The CCHS 1.2 included people aged 15 years and older living in private dwellings (1 person per dwelling) across 10 provinces and covered 98% of the population within the geographical area. People living in institutions, some remote areas, First Nations reserves, the 3 territories, and full-time Canadian Forces members were excluded from this survey. A multistage, stratified cluster design (by health region) was employed to obtain the sample. A final response rate of 77% was achieved (n = 36 984). Most interviews (86%) were conducted face-to-face by extensively trained nonclinical interviewers using a computer-assisted application; the remainder were conducted over the telephone. Interviews were conducted in English, French, Punjabi, and Chinese. All participants provided informed consent prior to participation, and confidentiality for all study participants was assured under the Statistics Canada Act. 25 More detailed information regarding the study design and interviewer training can be found in previous publications 24 or at the Statistics Canada website. 26 
Sample for Analysis
The sample for analyses is restricted to immigrants, that is, people born outside of Canada (n = 5598) who had not developed a mood or an anxiety disorder, or an SUD prior to migrating to Canada (n = 5249). To be eligible for analyses, participants had to have complete information on all study variables, with the exception of income (n = 4946). Roughly, 2.1% of the sample were missing data on current psychiatric disorder, while 3.3% were missing responses on the selected covariates.
About 20.8% of the sample were missing information for household income (n = 1120). Multiple imputation was conducted using the "mi impute regress" command in Stata Release 12. 27 The income data were assumed to be missing at random. Following a logistic regression, the following variables were found to be associated with missingness in income data: education, marital status, region of origin, sex, urbanicity, household size, and age at immigration. The inclusion of variables that are highly correlated with income (for example, sex, education, and marital status) in the model could minimize the residual dependence of missingness on income itself, and this makes the assumption of missing at random more reasonable. 28 These variables, and all other variables in the analysis model, were then used for imputation of the income variable. Ten imputed datasets were created and results were combined using the "mi estimate" command in Stata to provide a single estimate of the parameters of interest.
To assess the characteristics of excluded immigrants (owing to missing covariates, including income) from the analyses, they were modelled as a dependent variable (1: excluded and 0: included) in a logistic regression analysis. People who were excluded were more likely to come from other parts of North America and Asia (than Europe), more likely to have a high school education (compared with a university degree), and more likely to have immigrated at a young age (younger than 13 years). The final sample for analysis included 4946 respondents.
Concepts and Definitions
Psychiatric Disorders
Assessment of psychiatric disorders was based on the World Mental Health CIDI, a lay-administered, validated instrument that generates both lifetime and 12-month definitions of mental disorder according to the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, diagnostic criteria. 29 The outcomes of interest in our study were 12-month prevalence of any mood disorder (MDD or mania), any anxiety disorder (panic disorder with or without agoraphobia, or social phobia), and any SUD.
Immigration Status and Age at Immigration
In the CCHS 1.2, people who indicated nativity outside of Canada were asked follow-up questions, including their age at arrival to Canada. Two dummy codes were created for age at immigration: being less than 6 years (preschool), and ages 6 to 17 years, while the reference category was age 18 and older.
Covariates
Region of origin was derived by Statistics Canada and included the following regions: Other North America (that is, other than Canada, but including the United States, St Pierre and Miquelon, and Greenland); South and Central America and the Caribbean; Europe; Africa; Asia; and Oceania. Roughly, 0.8% of the total sample came from Oceania, and 70% of people within this group came from Australia and New Zealand. For the purpose of our study, Oceania was grouped with Other North America owing to its small sample size and cultural and linguistic similarities. Four separate, binary variables were created to identify the region of origin for people, using Europe as the reference group. Respondents were also asked to report their duration of residence in Canada. A quadratic term was created to check for nonlinearity of the duration of residence variable. It was found to be significant, suggesting that the association was not linear. Therefore, the quadratic term was included in the regression model.
Sex was coded as 1: male and 0: female; education was coded with 2 binary variables, defined as 1: less than high school, compared with 0: bachelor degree or higher; and 1: secondary graduate or some post-secondary, compared with 0: bachelor degree or higher. Current school attendance was coded 1: yes and 0: no. Marital status was defined with 2 binary coded variables, 1: separated, widowed, or divorced, compared with 0: married or common law; and 1: single or never married, compared with 0: married or common law. Urbanicity was defined as 1: urban and 0: rural. Visible minority status was defined as a binary variable of 1: white and 0: nonwhite.
Estimated household income is presented as a mean with standard deviation, in Canadian dollars. Current age is presented in years, and household size presented as the number of people in a current household.
Statistical Analysis
Differences between immigrants by age at immigration were examined using chi-square tests and analysis of variance with SPSS statistics software 20 (SPSS Inc, Chicago, IL). The association between age at immigration and risk for psychiatric disorders was examined using logistic regression, controlling for sex, urbanicity, marital status, visible minority status, household income, education, current school attendance, household size, region of origin, duration of residence, and its quadratic term. Stata, release 12, 27 was used to perform the logistic regression. The results adjusted for clustering within census subdivisions.
Results
Characteristics of the Sample
Sample characteristics are presented in Table 1 for the overall sample, and separately for the 3 subgroups of interests: immigrants who arrived in Canada prior to the age of 6 years (n = 543, 11%), immigrants who arrived between the ages of 6 and 17 years (n = 969, 19.6%), and immigrants who arrived at the age of 18 years or older (n = 3434, 69.4%). Compared with the younger age groups, immigrants who arrived in Canada at the age of 18 years or older, were significantly older in age; were more likely to live in urban settings, be married or separated, and have a university degree. People who immigrated prior to age 6 years had significantly higher mean incomes and reported higher rates of being white, compared with those who immigrated to Canada later in life. Immigrants who arrived at the age of 6 years or younger also reported significantly higher rates of current mood and anxiety disorders when compared with people who arrived in Canada at the age of 18 years or older.
Age at Immigration and Risk for Mood Disorders, Anxiety Disorders, or SUDs
The results of the logistic regression model are presented in Table 2 for each outcome separately. Compared with people who immigrated at the age of 18 years or older, those who immigrated prior to the age of 6 years were at elevated risk for having a current mood disorder (OR 3.41; 95% CI 1.7 to 7.0, P < 0.001), or a current anxiety disorder (OR 6.89; 95% CI 3.5 to 13.5, P < 0.001). Note that the reported risk associated with age at immigration for mood disorder, anxiety disorder, or SUDs was adjusted for covariates, including duration of residence. This analysis revealed that the longer people live in Canada, the higher their risk of developing a mood disorder; however, the risk begins to flatten after a certain point (the relation is not linear as determined by analysis with the quadratic term).
Being male was associated with lower risk for anxiety disorder but higher risk for SUD. Other risk factors for having a current mood disorder included household size (smaller household size decreased the risk) and reporting nativity in South or Central America or the Caribbean, compared with Europe. Nativity in North American countries other than Canada or in Oceania were found to be protective, compared with Europe, in the prevalence of a current mood disorder. Additional risk factors for current SUD included urban residency and being single, while having Asia as their region of origin (compared with Europe) was associated with a decreased risk of SUD.
Discussion
Main Findings
In our study, immigration prior to age 6 years was a significant risk factor for mood or anxiety disorder but not for SUD. Both age at immigration and duration of residence in Canada each exert independent influences on risk for mood and anxiety disorders among immigrants to Canada. Previous, cross-sectional analysis of CCHS 1.2 data, 12 as well as results from the LSIC, report similar results linked to duration of residence: the longer immigrants had resided in Canada, the higher their rates of depression and alcohol dependence, 12 or rates of mental health decline. 3 The key findings in our study are consistent with crosssectional, population-based studies in the United States, which have also found a younger age of immigration to be a significant risk for psychiatric disorder, compared with both nonimmigrants and with older immigrant populations. Breslau et al 8 reported that immigration after age 13 years was associated with a lower risk of onset of psychiatric disorder relative to people born in the United States. Using a similar age-grouping to our study, Alegria et al 15 found that immigration prior to age 7 years among Latino populations in the United States was associated with increased risk of developing a depressive or anxiety disorder, compared with Latino immigrants who arrived at age 7 years or older. The rates of lifetime and 12-month depressive and anxiety disorders were similar between the early arrival immigrants, and the US-born Latino population, compared with those who arrived later in life.
People coming from South and Central America or the Caribbean appear to be at increased risk for mood disorders, whereas those coming from Other North American countries and Oceania are at lower risk. People coming from Asia are at lower risk for having an SUD. In an earlier examination of the CCHS 1.2 data, Ali et al 12 compared risk factors for immigrant mental health in the past 12 months with people born in Canada and found that Asian nativity was associated with the lowest rates of depression, while migrants of European and North American nativity reported rates similar to those of Canadian-born respondents. In our analysis, Europe was the region used as the comparator, which may be why we found North American nativity to be protective in having a current mood disorder. We also included current mania in our analysis, whereas the previous analysis focused on depression. Using results from the National Population Health Survey, Ng et al 30 reported that migrants of non-European origin were most likely to report The following reference variables were not included in the table: immigration ≥ 18 years, bachelor's degree or greater (education), married or common law (marital status), nonwhite, Europe (region of origin).
No respondents from Africa met criteria for a current anxiety disorder. a significant decrease in perceived health status, which would support our findings. In the United States, Breslau et al 8 found a significant association in the risk for mood and anxiety disorders across ancestral origins. Specifically, people who reported nativity in Mexico, Eastern Europe, Africa, and the Caribbean had a lower risk for disorders relative to US-born if the age of arrival was after 13 years of age. In our analysis, risk was found for some of these groups only for migration prior to 6 years of age, compared with age 18 years and older. Further examination of the effect of region of origin and the prevalence of anxiety and mood disorders, or SUDs would be important to better understand the potential influences at play.
Study Strengths and Limitations
There are several limitations associated with our study. The cross-sectional design limits potential inferences of causality-a longitudinal design would better address this question. Cross-sectional studies are also subject to recall bias, and have the potential to result in underestimates of prevalence as well as age of onset of disorder. 8 Other limitations include limited measurements available on the process of migration and settlement, which would have enabled the assessment of intermediate-and systems-level risk factors in our regression model. Previously identified influences, such as premigration factors, discrimination, peer rejection, social supports, and familial or cultural issues, 3, 15, 31 would have been useful to include to examine the effects of these factors on current mental illness. Refugee status may also have been helpful. According to Statistics Canada records, 11.1% of immigrants to Canada in 2001 were considered refugees. 32 Refugee status has been shown to be a risk for poorer mental health outcomes among migrants to Canada and the United States 3,17,23,33 ; however, this information was not collected in the CCHS 1.2 survey. Although the CCHS 1.2 collected information concerning household income, respondents' perceptions of financial security were not evaluated. This may have been a better proxy for socioecomonic status. Additional limitations are associated with the small sample sizes, particularly following stratification by age at immigration. This limitation may be especially evident within current SUD. Given the small sample size and wide confidence interval, the SUD findings need to be interpreted with caution. We initially conducted these analyses using lifetime prevalence, which had larger sample sizes and produced similar results. These data are available from the corresponding author on request.
A study strength is the use of a validated, structured interview to determine psychiatric diagnosis. The CIDI has been widely used in surveys of mental health, including those examining immigrants. 8, 9, 15 
Conclusions
Younger age at immigration is associated with elevated risk for mood and anxiety disorders. Although risk for mental disorders in immigrants may be multi-faceted, results from our analyses demonstrate that even after accounting for multiple socioeconomic and demographic factors, age of arrival continues to account for unique variance in the prediction of mental disorders. As such, we believe it is an important predictor that deserves further research.
The identification of these critical periods may present the opportunity for targeted prevention or health promotion initiatives for young immigrants and their families. Early intervention and prevention programs have demonstrated efficacy in preventing and improving anxiety disorders, and the implementation of specialized prevention programs for new immigrants may prevent the documented decline in mental health many new migrants face. 17 Such programs would need to be specialized to be applicable to diverse cultural and racial groups. 4 With the establishment of the Canadian Mental Health Commission in 2008, Canada has been working to improve the mental health services available to its residents. In 2009, the first report was released by the Canadian Mental Health Commission diversity task force charged with examining the mental health services available for immigrant, refugee, and ethnocultural groups in Canada. It recommended 16 broad areas for service improvements, and included a recommendation for ethno-specific and culturally sensitive service delivery models. 34 Further research should examine the long-term influence of individual-, intermediate-, and system-level risk factors for mood and anxiety disorders and SUDs following the experience of immigration and settlement, as well as the impact of potential prevention and health promotion strategies.
